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Title : Energy Spectrum of Ionizing Particles of High Energies after Passing 


Through a Thick Layer 
Orig Pub : Zh. eksperin. 4 teor. fiziki, 1956, 30, No 3, 613-614 


Abstract : A more accurate shape is obtained for the apectrum of particles, exper- 
dencing ionization losses of energy in a thick layer of substance. It 


4g shown that if the initial energy is sufficiently high (L,m I od >1, 
where L, is the ionization logaritym and the rest energy of the 
jonizing particle), the shape of the spectrum differs from Gaussian even 
near the end of the range. With this, the curve has the characteristic 
"tail" on the low-energy side and a steep decent in the high-energy side. 
The maximum of the spectrum is displaced away from the center of gravity 


towards the high-energy side. 
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gxcitation of Betatron Oscillations by Synchrotron Momentum 
Oscillations in 8 Strong Focussing Oscillator. (vVozbuddenie 
pbetatronnych kolebani j sinchrotronnysi kolebanijami impul'sa 
~ uskoritele s # estkoj fokusirovko)s Russian) 
Zhurnel Exsperisental’noi 4 Peoret. Fiziki, 1957, Vol 32, Wr ly 


pp 130-134 (0.8.8-B-) 

Received: 3 / 1957 Reviewed: 4 / 1957 

The present paper proves the existence of resonances between the 
synchrotron oscillations of the momentuk Pp and the bienniums ? 

of the amplitude near the resonance. 


ion and resonances: The simultaneous 


The equations of the sot 
effect of the disturbances of the magnetic field and of the beta- 
xamined. 


tron frequencies by synchrotron momentum oscillations is © 
The sinultanecus effect of the paramagnetic resonance is in- 

significant. As an example the radial oscillations are studied. 
The initial equation is therefore set up in the following form: 
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Here 1/P, ° e/cp, - 1/8, , and Q, denotes the radius of the 


ed closed orbit, 1 - length of the periodic sector, 
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PA - 2068 
Excitation of Betatron Oscillations by Synchrotron Momentum 
Oscillations in 4 Strong Focussing Oscillator. 


Qe (2x/1)83 s - the coordinate taken along the unperturbed 
closed orbit. The small synchrotron pomentur oscillations ere 
described by the term A p/p. The gradient oH /or of the magnetic 


field has the period 2%. The general solution of the unperturbed 
equation ( A p/p 2 Si= 0) has the form 
r= ag* + ats, 9(9) = £(0) exp(i ¥ @), £(@) = £(@ + 2x). Here 
denotes the FLOCKE function and v - the known petatron quasi- 
frequency. The solution ansats for the equation written down at 
the beginning is explicitly given. The resulting equation can be 
solved in the usual way, if first the general solution of the 
equation for AH«= 0 and then the solution of the complete equa- 
tion ie found. With V = k/u - 1/2 M there are two resonances: 
the so-called external resonance (the usual resonance in case of 
disturbances of the magnetic field) and the paramagnetic re- 
sonance. In the case of y = k/w - 1/2 M only paramagnetic re- 
gonance exists (resonance in the case of the disturbance of a 
gradient). 
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‘ PITLE: —Non-Linear Theory of Betatron Oscillations in a Strong Focussing 


Synchrotron. (Russian). 
PERIODICAL: | Zhurnal Ekepe im. i Meoret. Fiziki, 1957, Vol 32, Nr 2, 
pp 316 - 322 (U.S.8.B.) 
Receivea: 5 / 1957 Reviewed: 6 / 1957 


ABSTRACT: The present paper develops a nev method for the investigation 

of betatron resonances. First the equation of the betatron oscilla- 

tions round a certain plane course in a strong focussing synchrotron 
are explicitly written down. ie 
The first resonance approximation: Bne of the main tasks of the 
theoryis the determination of the limits of the so-called security 
range within these limits. In this security range the amplitude 
must not exceed a prescribed value. The most attention is re- 
quired by those values V1» V, which are on the limit of the 


security range, j.e. rather close to the exact resonance values. 
(Herey _ denotes the frequency of oscillations in the horizontal 
directidn, V the frequency of oscillations in the certical di- 
rection). Thé resonance harmonics can be sorted out from the per- 
turbations and the harsonics of first approximation not belonging to 
the resonances can be omitted. Such an operation mostly gives good 
approximation. The method can be considerably improved in the 

Cara 1/2 following manner: by & suitable selection of the corresponding 
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Non-Linear Theory of Betatron Oscillations PA - 2678 
in a Strong Focussing Synchrotron. 


variables the resonance equations can be set up in the form of 
Hamiltonian equations. In practically all important cases the square 


a2 and a of the ampditudes and certain phase displacements 9.» ?, 


can be used as variables. The Hgmiltonian does not depend upon 


the angular variable ©. 
Parametric resonance! On the left and on the lower limit of the 
security range the influence of all resonances, except the parametric 


ones, can be neglected. The corresponding equations are get up. 
The influence of the non-resonance-dependent harmonics can be in- 


vestigated by means of the so-called perturbation theory of 
resonance.The effects of gecond order cause correétions in the 
coefficients of resonance equations of first order. Higher 
approximations are practically of no importance. 
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TUPLE: Excitation of Oscillations in an Blectron Cyclic Accelerut or 
vy Quantua Fluctuations of Radiation (Vozbuzhdeniye xoled- 
anly Vv elextronnon tsiklicheskom usoritele kvantovy.ii 


fluktuatsiyaal i zlucheniya) 


PERIODICAL: Pribory i tekhnixa eksperimenta, 1953, Nr 5, B& 17-20 
(USSR) 

ABSTRACT: The effect of considerable growth of oscillations in an 
electron accelerator was discovered and studied by the 
autnors of Ref.l, and was further investigated in Refs.2 and 
3, In Ref.e this effect was discussed, taking into account 
the damping of phase and radial osciliations. It was estab- 
lished in Ref.c that in a usual accelerator with sbrons 
focussi:%, radial oscillations are csoverned by tne foraula: 


r~wexptl/2 . B.dat' , wnere P is the iniensity 
yPY y 


averazed over the trequencies of the quanta, and & 
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Excitation of Oscillativs in wai Blectron oyclic AcceiePacols of 
Quantua Fluctuations of Radiation 
srowth of  1nse ani radial oscillations is exvressed 
function of a certain general parameter which depends uw -2n 
tie couplinz between yadial and phase oscillations. T° 
dependence of this ,;arameter on the structure of tre MAGNE v2 
system was discussed in sone detail in a previous paper by 
the present authors (Soviet Physics, 1952, Vol 64: 07 )5..8 3 
p 449(651) (it: English)). General formulae are now obtained 
for rms amplitudes of phase anc radial oscillations woaich 
sake into account tne variation of the maenetic field along 


the orbit, which is possible in an accelerator with svrong 
focussing. The coupling between the danping factors for 
ahase and radial oscillations is taken into account. The 
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and 5 Soviet references, 
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TITLE; “Appeuranceof Instability at Large Gradient in an Electron 

Accelerator with Strong Focussing (Vozniknoveniye neustoy - 
chivosti pri bol’shom gradiyente v elektronnom uskoriteie 
s zhestkoy fokusirovkoy ) 


aa aa 4 tekhnika eksperimenta, 1958, Nr 6, PP 15-18 
USSR 


ABSTRACT: In the presence of a large gradient (n of the order of 
a few hundreds) in an electron accelerator, betatron or 
phase oscillations may become unstable. The effect is the 

result of radiation and resonance irregularities in the 
magnetic field when they occur simultaneously. 


1) The effect of resonance irregularities of the field upor 
damping of phase oscillations. The effects considered 


the damping Pp 
in this section occur as & result of a strong dependence of 


radiation on the position of the electron orbit in an 
accelerator with stronfr focussing. If the orbit is dispraced 
from the equilibrium position then the magnetic field 
along the orbit varies by an amount given by: 


oH, 3H, 
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i f 
Phe effect of the linear term in Eq. (2) upon ees pra 
: jllations has been discussed in many pap een 
eye ater in Refs,l and 2. The non-linear terms 
i : ; 


Card 2/4 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 


y, June 21, 2000 CIA-RDP86-00513R001 


23% 


CIA-RDP86-00513R001238. 


Ba hela sh? sac spasbazbas Wednesday, June 21, 2000 


gee Bes 8 Te Eee a 


CIA-RDP8&6-00515R00123: 


SOV/120-58-6-2/32 


Appearance of Instability at Large Gradient in an Electron Acceler- 
ator with Strong Focussing 


peen neglected. However, in the presence of irregularities 
in the magnetic field along the equilibrium orbit which may 
pe due to, for example, innaccurate lining up of the magnets. 
the non-linear terms in Eq.(2) may play an important or even 
decisive role, As is well-known, when field irregularities 
are present, resonances occur which have a marked effect upon 
the form and the amplitude of the periodic orbit of an 
electron. It is shown that instability will occur when : 


Maier sical 


where k +s an integer and My is the number of osciliat- 


1 
jons per single turn. 

2) The effect _upon betatron oscillations, In betatron 
oscillations one expects an effect of the opposite sign as 
compared with phase oscillations and this is established 
in this section for the case of vertical oscillations. In 


particular, 1t is shown that instability occurs when: 
Card 34 
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TITLE: 
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PERIODICAL: Pribory i tekhnika eksperimenta, 1958, 
(USSR) 


ABSTRACT: 


Parametric Resonances of Phase Oscillations in a Synchrotron 
kolebaniy Vv sinkhrotrone ) 


Nr 6, pp 19-22 


Parametric resonance in phase oscillations appears when 


the frequency of the oscillations which depends on the 


accelerating voltage, is disturbed. 


The accelerating voltage 


may be disturbed by, for example, various noise modulations or 


py pick-up at mains frequency. 
acceleration the frequency 
very wide limits, 
many weak resonances. 
parametric resonances instability of 
set in, A condition js derived for 


phase 


stability condition is derived from an equ 
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4s the amplitude of phase 


where A 
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TITLE: The Depolarization of Electrons Because of 


the Radiation in 4 Magnetic Field (Depolyarizatsiya 
elektronov i2-28 izlucheniya V magnitnon pole 


PERIODICAL: Zhurnal eksperimental 'noy 4 teoreticheskoy fiziki, 1998. 
Vol 35. Nr 2 (8), pp 513-514 (USSR) 


ABSTRACT: The change of the polarization of electrons (with initial 
Longitudinal polarization) during their rotation in a 
magnetic field may be used for the measurement of the 
anomalous magnetic moment of the electron. Therefore it 
would be interesting to calculate the depolarization 
caused by the radiation in 4 magnetic field. A wave 
function for the calculation of the emission probability 
with an inversion of the spin direction in a homogenous 
magnetic field H is explicitly given- Expressions are then 
given for the intensity of the transition n, 8 = 0, A=. 
O»wn' =n - ys gt 2 0, A‘ = 0,1. The transitions with @ 
change of the quantum number s make only an unimportant 
contribution to the total probability of the transition 
Card 1/2 A ke De eas A' «= 0,1. The emission with an 
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The Depolarization of Electrons Because of 
the Radiation in a Magnetic Field 


inversion of the spin direction has the order of 
magnitude (Bv/n)* with respect to the total emiasion 
Therefore, the depolarization of the electrons, which 18 
caused by radiation, is of extraordinarily low intensity. 
There are 4 references, 2 of which are Soviet 
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On the Mechanism of the Damping of Free Oscillations 
jn a Cyclic Accelerator (0 mekhanizme gatukhaniya 
svobodnykh kolebaniy V taiklicheskom waueeitale) 


PERIODICAL: Zhurnal eksperimental'noy 4 teoreticheskoy fiziki. 1958 
Vol 35, Nr 2 (8), pp 525-527 (USSR) 


ABSTRACT: Two previous papers assume that there is no radiation 
damping of the betatron oscillations in an electron 
accelerator. This paper demonstrates that the usual 
adiabatic damping and also radiation damping are caused by 
the rectification of the beam when it passes the 
accelerating intervals. The ring of the accelerator may 
contain an arbitrary number of short accelerating intervals. 
The influence of the accelerating interval may pe described 
by a matrix. Calculations are discussed step by step. The 
considerations discussed in this paper confirm the 
correctness of the equations by Kolomenskiy (Ref 3) for 
the vertical and for the radial oscillations in an electron 
accelerator. However, the above-given mechanism of the 

Card 1/2 damping cannot be applied to forced radial phase oscillations. 
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On the Mechanism of the Damping of Free Oscillations 80V/56-35-2-40/60 
in a Cyclic Accelerator 


The mechanism of the damping of synchrotron oscillations 
is quite different. Above all, radiation immediately damps 
the phase oscillations since the intensity of the 


radiation is proportional to Ee. (E denotes the total 
energy of the particle). The coupling of the radial and 
phase vibrations changes the distribution of the damping 
decrements. The most advantageous manner of damping the 
radial oscillations is evidently the variation of the 
magnetic field along the orbit. There are 6 references, 4 
of which are Soviet. 


ASSOCIATION: Institut fiziki Akademii nauk Armyanskoy SSR 
(Physics Institute,AS Armyanskaya SSR) 


SUBMITTED: May 8, 1958 
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AUTHORS:Orlov, Yu. F., farasov, Ye. K., Kheyfets, S. A. 
cide Den 
TITLE: The Damping of Particle Oscillations in an Electron Synchrotron 
with Strong Focussing (Dempfirovaniye kolebaniy chastits v 
elektronnon sinkhrotrone 8 zhestkoy fokusirovkoy ) 


are Pribory i tekhnika eksperimenta, 1959, Nr 1, PP 17-20 
USSR 


ABSTRACT: It was shown in Ref.1 that radiation may lead to an 

instability of radial oscillations in an electron accelerator 

with strong focussing. By varying the magnetic field in high 
gradient m nets, stability may be achieved for all degrees 


of freedom Ref.2). In Refs.2 iven for 
the damping coe By varying 


process of acce i i The 


theory of losse tion fluctuati 

Ref .4. Using the res a in the above papers, 4 
brief discussion is given of methods of damping of the 
oscillations by varying the magnetic field along the orbit. 


Among the possibilities considered are resonance damping, 


Card 1/2 


APPROVED ' 
FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238. 


"APPROVED FOR RELEASE: Wednesday, June 21,2000 _ CIA-RDP86-00513R001234 


“Ul. 


SOV/120-59-1-2/50 
i 


The Damping of Particle Oscillations in an Electron Synchrotron with 
Strong Focussing 


complex structures in the in 


(Ref.5), and reduction of the field in magnets with radial 
focussing. There are ] figure 


and 5 references, of which 4 
are Soviet and 1 is English, 


ASSOCIATION: Fizicheskiy institut AN ArmSSR (Ph 
Academy of Sciences of the Armenian SSR 
SUBMITTED: November 21, 1957. 
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AUTHORS:Orlov, Yu, F. , Kheyfets, S. A. 

TITLE: Distortion of the Magnetic Field by a Metallic Vacuum Chamber 
in a Strongly Focussing Accelerator (Iskazheniye magnitnogo 
polya metallicheskoy vakuumnoy kameroy v sil’nofokusiruyu- 
shchem uskoritele) 


eae cr aye i tekhnika eksperimenta, 1959, Nr l, pp 21-23 
USSR 


ABSTRACT: The effect of the metallic vacuum chamber on the mgnetic 
field and gradient in a strongly focussing accelerator is of 
major importance, Experimental work carried out in this 
direction (Ref.1) gives the right order of magnitude for 
these distortions but unfortunately, cannot give a correct 
picture of the field, Normally, the search coils used in 
such experimental work are so large that only measurements 
near the centre of the chamber are possible. Furthermore, 
such measurements depend on the particular magnet employed 
and therefore have only special value and do not apply in 
general, The present note derives expressions for the 
magnetic field inside a metallic vacuum chamber having an 
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Distortion of the Magnetic Field by a Metallic Vacuum Chamber in a 
Strongly Focussing Accelerator 


elliptical or a rectangular cross section, At high repetit- 
jon frequencies eddy current heating of the chamber takes 
place and this effect is also briefly considered, There are 
2 figures and 1 Soviet reference. 


ASSOCIATION: Fizicheskiy institut AN ArmSSR (Physics Institute, 
Academy of Sciences, Armenian SSR) 


SUBMITTED: November 1, 1957. 
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AUTHOR: Orlov, Yu.F Ss ah 
: . ? of, 


TITLE: Use-oP-Quadratic Nonlinearities in a Strong-Focuss! née 
Accelerator (Primeneniys k-adratishn-y nelinajnisti + 
uskoritele s zhestk.y fckusirevksy) 


PERIODICAL: Pribory i tekhmika eksperimaenta, 195), Nr &, 
(USSR) 


ABSTRACT: It is shown from thecry that the dependence of the 
betatron frequenzy ou the momentum can be reduwd it 
Quadratic neniinearities are used, and that troctiaelone. 
synchrebetatron resonances van be eliminated.  ‘tnusa 
latter resonanees are :cusidered In the first seation; 
they cccur wnen the ratio of the amplitude teat frequen: 
to the synshrotren frequency is an integer. An ele sore 
agzererator is envisagei; Eq (1) gives the basic 
relationships, The beat frequency is given in tarmas of 
the parameters py Eq (2). Then Eq (3) gives the inurease 
in the amplitude of the betatron oscillations caused 2°) 
passing through a resonances; Eq (4%) is the sume Zor 

Card 1/2 Cvmplete acceleration cycle. Tre second section quotes 
Eqs (5) and (6) from an earlier publisation by the sane 
author; these equations define the batatren os:illation 
frequencies when a quadratic nonlinearity is presen. 
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Eas (7) and (8) are the conditions for these frequen:.es 
to be zero. Eqs (9) and (10) define the quantity 
(82H/a r2)/Hpfor the magnets that focus in r and 2 
respectively. The third section is a straight quotatien 
without explanation, from Ref 5; Ay and Ay are the 
amplitudes of the betatron oscillations. Some conditions 
under which the formulae are not applicable are indicated. 
Card 2/2 There are 1 table and 7 references, of which 6 are 
Soviet and 1 Italian. 


ASSOCIATION: Fizicheskiy institut AN Arm SSR (Physics Instituts, 
Academy of Scieneies of the Arm. SSR) 


SUBMITTED: February £, 1958 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238. 


“APPROVED FOR isaac yee June aad 2000 nae RDP86-00513R00123% 


NSUEYSTESES TESS EES Teaedieea eee eens soa 


H4 2300 c 
AUTHORS: Orlov, Yu. F., Kheyfets, S. A. 
ee _ 


TITLE: Depolarization of the Bundle Under Motion in an Inhomogeneous 
Magnetic Field 


PERIODICAL: Izvestiya Akademii nauk Armyanskoy SSR. Seriya fiziko- 
matematicheskikh nauk, 1960, Vol. 13, No. 1, pp. 169-171 Y 


TEXT: For the measurement of the magnetic moment of an electron? ne 

can use the variation of polarization of the particle which occurs under 
rotation of the particle in a magnetic field. If the field is inhomo- 
geneous, then a depolarization of the bundle takes place. If the 
magnetic field is given by 


ce ee 
333 


2 
(3) Be 1-nZeatze..), 


where n and m describe the values of the gradient and of the second 
derivative of the field, then for the period of the particle it holds 
2 <2 2 
ame-n-n , xr -% 
A ES ONS ea oo ee 
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The dispersion of angles resulting from the oscillations of the 
particles is then 


to Au EL =* t ta 
6) Avs 2x “CE Be 


Aa 
where S is the reletive deviation of the magnetic moment from the 
Dirac value. 
There are 2 non-Soviet references: 1 Italian and 1 American. 


ASSOCIATION: Fizicheskiy institut AN Armyanskoy SSR (Ph sical 
Institute AS Armyanskaya SSR). 


SUBMITTED: June 28, 1959 
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A062/A101 


Orlov, Yu, F,, Kheyfets, S. A, 
————— 


Calculation of parameters of a strong focusing accelerator taking 
into account the stray fields 


PERIODICAL: Referativnyy zhurnal, Fizika, no. 1, 1963, 42, abstract 1A404 
(In coilection: "Elektron, uskoriteli", Tomek, Tomskiy un-t, 
1961, 145 - 148) 


TEXT: Calculation of a strorg focusing accelerator with a real magnetic 
field (taking into account the stray fields) is mathematioally complicated. 
Therefore one proceeds by first determining "ideal" accelerator parametere which 
have then to be recalculated more precisely in conformity with the results of 
magnetic measurements, For such a recalculation it is suggested to use the per- 
turbation theory by considering the deviations of the field and its gradient from 
the "ideal" values as small, With the thus improved accuracy the accelerator ps- 
rameters satisfy the invariability condition of the betatron oscillation frequen- 
cies and of the equilibrium orbit, The equations obtained from this condition oan 
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be satisfied by a suitable choice of the field index n and of the lengths of the 
rectilinear gaps and magnetic sectors. 


A, Fateyev 


[Abstracter's note: Complete translation] 
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AUTHORS: Kheyfets, S. A., Orlov, Yu. F., and Gendzhoyan, G. V. ae 


pee net aces ee ; 
TITLE: Particle losses in an electron accelerator resulting from 10 
quantum fluctuations of radiation (phase oscillations) ae: 


PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 31, no. 7, 1961, 824-829 


TEXT: The magnetic field of an annular electron accelerator is usually 15 - 
’ changed according to the relation H ™ H,(1-cos wt). Orlov et al. (PTE, 
no. 5, 17) 1958) showed that for [cos wt| <°/g and H< 1.8 H, the mean 
square amplitude of the phase oscillations may be described by~ ; va 
Al = BF, (0, (1) . 7 
¢ x 
=~  ()-' 1+). ayy "leg (1-+P = 
Fy ()=t-e(1 + het ae les du, (2). ae 
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¢ » P HE eA. aa/U is the relation of the emission intensity of electrons 


in ia manietiG ee with the energy. ‘increment é. C increases quiokly with 
increasing particle energy. The parameter ® depends on the coupling of | 
radial- and phase oscillations, and determines radiation attenuation. In 
strongly foousing accelerhtors B = 0; in weakly foousing ones, 


p = - [4(1-n)] ole 36 Gace strongly focusing accelerator, a variation of the 
magnetic field along the orbits is used to attenuate the radial oscilla- 
tions, the radiation attenuation can be described by the decrements 


s 


te =4(1-+8) [tedt = (1-86, (3) 
. . 


% 


(4) 


: t 
A’ = A} exp (— freer ‘ 
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The parameter B is then 


B= 0.84923,5, i “bet (a )" (2) , (5) ’ 


where L and R are length and curvature radius of the orbit in'meters,' ° 
tHl >\ 


2 
o, Ce * a, = Ca, q the multiplicity of the frequency of the ac- 
H H : 
fe) ie) 


celeration voltage, a the logarithmic differential quotient of the orbit 
length with respect to the pulse, $, the equilibrium phase (with d= 0, the 


voltage of the acceleration If the oscillations 
can be assumed as linear, 

tion of the amplitudes, wh 

as well as the attenuation 

of the equations 
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where’ 
‘ 


(7) 


t 
A 
exp | ydt;) t= exp | ydt’ 
7 Are J (8). 


- A ermisaible the maximum permissible oscillation amplitude, 


32,2 
A ermisetvye = D erntsaitie = 0° (where & is the frequency of the phase) 
holds for linear phase oscillations. If = ee - cos g) holds for 


Anermissible = Aly $,cotd,) may be written 


down approximately. For the number of particles participating in the 
acceleration up to the "moment" t ~ i, formula 


nonlinear phase oscillations, 


3 A : ‘ 
n() = n(0) vo] 0-9 exp (— in) a. (14) 
& 
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is given which agrees with that by K, B. Robinzon (Intern. Conf. on -High-- 
Energy Accel. a. Instr., CERN, p, 293, 1959). Calculation results for 
n({), which were made at the Computer Center of the AS Arnyanskaya SSR by 
means of (14), are shown in some diagrams. It may be seen that the quan-. | 


tum-oscillations due to emission begins at é > 1 and that the approxima- 
tion formula ; 


a0 
"O= nef f sted, (11) 


0 


can be used for B, z 0.3. The losses Strongly depend on B 


authors thank the collaborators of the Computer Center, R. A, Aleksandryan, 
T. M, Ter-Mikayelyan and A. G, Piliposyan for their assistance. There are 
7 figures and 11 references: 7 Soviet-bloe and 4 non-Soviet-bloc 


1 and 8. The 


ASSOCIATION: Fizicheskiy institut AN Arn. SSR (Physics Institute, AS 
Armyanskaya SSR). Vychislitel'nyy tsentr AN Arm. SSR (Cof- 
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E071/E192 


AUTHORS: Shvedov, V.P., Rosyanov, and Orlov, Yu.F. 


TITLE: Determination of the products of “sdinigsie er 
triphenylphosphate 


PERIODICAL: Referativnyy zghurnal, Khimiya, no.ll, 1962, 283, 
abstract 11 Zh 350. (Tr. Leningr. tekhnol. in-ta im. 
Lensoveta, no.55, 1961, 59-63). 


TEXT: Using ultraviolet spectroscopy and paper chromatography 
it was shown that radiolysis of crystalline triphenylphosphate (1) 
by y-rays of Co 0 (1200 curie) in the presence of air, yields 
substances similar to mono- and di-phenylphosphoric acids, as well 
as an easily hydrolised substance, the spectrum of which in 

0.05N NaOH has maxima at 235 and 287 mp. The formation ox these 
substances is ascribed to the appearance of free radicals on 
irradiation of (I). The total yield of phosphorus containing 
radiolysis products amounts to 0.77 mole/100 ev of the energy 
absorbed at an jrradiation dose of 3.5 x 1021 ev/g, which 
indicates a high stability of (I) to y-irradiation in comparison 
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with that of trialkylphosphates. The ultraviolet spectra of (i) 
and its radiolysis products are given. 


fAbstractor's note: Complete translation. ] 
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AUTHORS: Orlov, Yu. F., and Kheyfets, S. A. 
Pipe ele Ee 


TITLE: Particle losses due to multiple Coulomb scattering in a cyclio 
accelerator 


PERIODICALs Zhurnal tokhnicheokoy fisiki, v. 32, no. 8, 1962, 919 = 923 | 


TEXT: The mean Square amplitude of the betatron oscillations produced by 
multiple Coulomb ‘Soattering ie 


a i = 2 
: A= Ta (erch x — arch xy — -atyEs}. (12) 
MO tne FT Nis (Ze® ° (13) 
= 7 HD at 
(14) 


doe 
dd , 


the injection energy, L the 


2iw = 0° & ay 


where E is the total particle oner895 a, 
orbit length, Ga Floke's function describing the betatron oscillations, 
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X« f/me*, x, * Ein 


system, @ an angle varying by 2" over the length 1 = L/M and V is the 
inorease in the particle energy per revolution. It is shown that the 
number n of the remaining particles is a function of ee and 


/ne*, Mis the number of periods of the magnetic 


Ds Aa /n2 where A ie the distance between the center of the rect- 
max all all 


angular vacuum chamber and the admissible boundary of oscillations and 

2 2 : 
ax” V(x -1)/(x5-1) . Soattering decreases as Qax increases, i.e. 45 
the particle energy increases, and n has a plateau on which the nunzber o: 
the remaining particles depends on D only. This is confirmed by exact 
calculations of the Fokker-Plank equation af/at = ~ a a where £ is the 
particle distribution function, With nonrelativistio and ultrarelativistic 
injection energies the n(D) curves are obtained for the particle energy 
iasaea ifn a eyelia aaaelepater, Thevye ave 3 figures, 


SUBMITTED: August 23, 1961 
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a minimum on the radius are considerec. The potential * 
ee : F : 1 Ge ; 
arisin, in this case hss energy levels U + > (dr/é;) corresponaing tc 


stable z-cscillations. This is cue to the accelerated particle passing 
through regions in which the gracient au, /ar has different signs, varying 


with € period 7, The z-oscililations are stable if the criter:on 
cos2tu is fulfillec. “ is the numoer of z-eoscillutions per 
’ when the z-oscillztions sre sa3ll, a siight nonlinearity (orcer of 
aoes not interfere seriously with stability. This is also evitent 
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ACCESSION NR: AT4014037 8/2918/63/000/000/0508/0526 


AUTHOR: eral : 


TITLE: Theory of noniinear-focusing accelerators for high energies 


SOURCE: AN ArmSSR. Fizicheskiy institut. Voprosy* fiziki elemen- 
tarny*kh chastits, 1963, 508-526 


TOPIC TAGS: accelerator, nonlinear focusing accelerator, phase 
volume, automatic phase stability, clashing beam, proton beam, anti- 
proton beam, magnet size, magnet tolerances 


ABSTRACT: This lecture is essentially a continuation of one de~ 
livered a year before at the Nor-Amberd School of Physicists. It 
is pointed out that there is still no engineering design for non- 
linear-focusing accelerators and that possibly new theoretical prob- 
lems will arise during the course of their development. The main 

' purpose of nonlinear-focusing accelerators is to produce very large 
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ACCESSION NR: AT4014037 


_ phase volumes 50 as to capture in the acceleration mode a number of 
particles that is two or three orders of magnitude larger than in 
strong-focusing accelerators with comparable dimensions, and to use 
a time-invariant magnetic field so as to increase the repetition 
frequency of the acceleration cycles. The theory that leads to very 
large phase volumes is developed. The mechanism of transverse auto- 
matic phase stability of particle motion, whereby the resonant 
buildup of nonlinear oscillations is suppressed with the aid of a 
transverse (electric or magnetic) field, is discussed. The effect 
of different perturbations is evaluated and it is shown that in 
nonlinear focusing the particle loss does not change much in com- 
parison with other methods. The use of clashing beams of protons 
and antiprotons in nonlinear focusing is briefly treated, and it is 
shown that in such a case nonlinear focusing can inerease the per- 
missible phase volume by 10%. It is concluded that nonlinear focus~ 
ing will offer definite advantages at very high energies, in spite 
of the much more stringent tolerances required with respect to the 
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‘ magnet dimensions, alignment, and constancy of the magnetic field. 
: _ Orig. art. has: 7 figures and 42 formulas. 

| ASSOCIATION: Fizicheskiy institut AN Arm8S8R (Physics Institute, 
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TITLE: Effect of the composition of organophosphorus Soanouhia ae the extraction of 


cerous nitrate 
“a Vi 
SOURCE: Radiokhimiya, v. 8, no. 2, 1966, 139-145 
TOPIC TAGS: organic phosphorus compound, extraction, cerium compound 


ABSTRACT: The object of the work was to obtain quantitative data on the extraction 

of cerous nitrate with fifteen organophosphorus compounds of various structures. The - 
distribution of Cel was studied without adding a carrier under equilibrium conditions 
at 25°C, with benzene as the diluent. The distribution coefficients of cerium were 
determined by measuring the activity of both phases, It is shown that in the extrac- ' 
tion of cerium (III) by phosphates and phosphonates, the inductive effect of the sub- 
stituents is of decisive importance, In many cases, however, steric factors havo a 
Substantial influence. It was found that tho relation betwoon log K (K being tho ace 
extraction constant of Ce(III) and the frequency of vibrations of the P=0 bond of the 
extractants is only very roughly linear, Orig. art. has: 7 figures and 1 table. 
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’ | TOPIC TAGS: hydrofoil, shipbuilding engineering, vortex flow, turbulent flow, 
pplied mathematics 


“ABSTRACT: The assumption is made that the dihedral angle of the plate and of the 
V-shaped foil is small. The plane section hypothesis is accepted. ‘Tre case of foil 
movement near a plate when speed is high is considered. The supporting foil is re- 
placed by a system of vortices consisting of a connected vortex extending along tne 

' foil span, and of a system of free, semiinfinite vortices forming a turoulent snroud. 

/A formula for use in determining the angle of inductive taper for the Siow at any 

‘point on the supporting foil is obtained. The basic integro-different.al equation 
for determining circulation for foil speed near the glide plate is derived. ‘he 

- solution to the equation obtained yields the span circulation distribution in the 

' first approximation. Second approximation calculations determine the effect of the 

| foil on the magnitude of plate circulation. The lift coefficient value is found 
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TOPIC TAGS: incompressible flow, potential flow, airfoil, integrodifferertial 
equation, aerodynamic lift 


ABSTRACT: Steady flow around an airfoil of finite span under a planing piste by a 
potential flow of a heavy ideal incoupressible fluid is examined. The airfoil and 
planing plate are approximately represented in the form of three eddy systems: the 
second to the planing plate; and the third to 8 fictitious airfoil by means of which | 
the influence of 8 free surface is taken into account. Here it is assumed that the’ | 
flow occurs at high Froude numbers so that the effect of ponderability can be dis- . | 
regarded. The author, limiting himeelf to the linear dependence of the coefficient: 

of lift of the airfoil and the angle of attack and using the hypothesis of plane sec~ 
tions, constructs an integrodifferential equation for the distribution of circulation | 
over the epan of the airfoil, while taking into account downwash from all three eddy 
systems, This equation 4s solved by successive approximations after Multhopp's method 
on the assumption that dowrwash for. the airfoil from the plate ie determined only by 
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foil in the second: approximation: The article has one egh’y big calculated curvés 
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AUTHOR: Orlov, Yu. I. 


ORG: Moscow Power-Engineering Institute (Moskovskiy energeticheskiy institut) 


| TITLE: Some peculiarities in the beam theory of propagation of cylindrical and 
‘spherical waves in a slightly inhomogeneous plasma — Part 1 


SOURCE: IVUZ. Radiofixika, v. 9, no. 3, 1966, 497-506 
TOPIC TAGS: plasma, electromagnetic wave 


ABSTRACT: The problem of incidence of a cylindrical (or spherical) locally- 
planar electromagnetic wave on a slightly inhomogeneous plane-stratified plasma 
is considered by the methods of beam optics; losses are neglected. It ia proven 
that, even for locally-planar waves, the allowance for the finite divergence of 

| electromagnetic waves results in a qualitatively new behavior of the electro- 
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‘magnetic field in a nonhomogeneous plasma. 

_ preached in the nonhomogeneous medium, W 
the caustic surface: singular points (nodes and return points) appear, 
‘forme loops inside the plasma or loops closedin the free semi-space. The 
coordinates of the caustic singular poin or the cases of linear 


ts are determined f 
‘and parabolic laws of variation of electron concentration. The deformations of 
for various problem par 


‘beam pattern and caustic surface, ameters, are evaluated. 
‘Orig. art. has: 5 figures and 40 formulas. 


Specifically, the local principle is 


hich imparts certain peculiarities to 
the caustic © 
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TITLE: Specific features of the electrofi-beam theory of propagation of cylindrical 
and spherical waves in a weakly inhomogeneous plasma. Part 2. 
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SOURCE: IVUZ. Radiofizika, v. 9, no. 4, 1966, 657-665 


‘TOPIC TAGS: plasma, inhomogeneous plasma, electron beam, electron optics, 
‘electromagnetic wave, electron beam theory 


‘ABSTRACT: The problem of the incidence of cylindrical (spherical) electromagnetic - 

i waves on an inhomogeneous cylinder (sphere) is investigated by methods of electron- 
‘beam optics. It is demonstrated that taking the finite curvature of the wave front and | 
‘boundary into account leads to peculiarities in the behavior of rays, the caustic 
‘surface, and field, Specific caustic points are investigated and determined for hyper+-— 
,bolic and parabolic changes in electron concentration N, The evolutior of the caustic 
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surface with variation in the position of the source and in the value of gradient N is 
evaluated, The plane of problem parameters is divided into characteristic regions, 
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TITLE: Concerning the penetration of a wave through the caustic in a parabolic plas- 
ma layer 
SOURCE: IVUZ. Radiofizika, v. 9, no. 5, 1966, 1036-1038 


TOPIC TAGS: plasma wave propagation, plasma radiation, plasma diffusion, dielectric 
constant, geometric optics 


ABSTRACT: The author points out that a recently published paper by Yu. A. Kravtsov 

(Izv. vyssh. uch. zav. - Radiofizika, v. 8, 659, 1965), where a method is proposed 

for calculating the field of a wave penetrating through the caustic, contains several | 
erroneous statements, in that the field of the rays passing through a parabolic plas- 
may layer is assumed to have the same zone as the geometric shadow, and the rays in---| 
side the plasma layer are assumed tangent to the caustic at the points of largest de- 
scent. It is also shown that one of the examples given in the article does not apply. 
Nevertheless, the method proposed can be used for 4 parabolic layer when there exists ' 
a region where the dielectric constant is less than zero. The author thanke Yu. A. | 
Kravtsov for a discussion and for interest in the remarks. Orig. art. has: 1 figure a 


and 3 formulas. | 
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of the object from the class A’... The algorithm comprises 
description of the class standard, a recognition proper, 
‘of the. standard descriptions. A'criterion of reliable 
hough the algorithm has been: constructed for the 


for.each.component of the object-describing vector with no}. 
somponents, it is, nevertheless, applicable to the cases with 
utions and dependent components. ‘ Only 10 to 20 samples of each 
The algorithm self-improves on the basis of its own recognitions, 
statistically tracking," and adapts itself to the characteristics of the 
ing recomnized. "In conclusion, the authors wish to thank A. L. Lunts and 
pn tor useful discussions, and also V. L.: Brailovakiy for his valuable 
comments." Orig. art. has: 2 figures and 21 formulas. 
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